Male psychiatric patients who participated in a token system were exposed to changes in the token price of available commodities. In the first experiment, the price of cigarettes was first raised, then lowered. As predicted, consumption of cigarettes decreased during price increases and increased during price decreases. Contrary to expectations, subjects did not consume less of other commodities or increase their earnings in order to purchase cigarettes at the higher prices. In the second experiment, which again raised and lowered the price of cigarettes, evidence was found for the notion that the proportional price change rather than the absolute price change governed cigarette consumption behavior.
Token economies, which are therapy systems used in psychiatric hospitals and other rehabilitative institutions, have recently been recognized by economists and psychologists alike as in vivo laboratories for the experimental testing of causal economic relationships (Kagel, 1972) . Since economists have been generally limited in their experimental studies to relatively uncontrolled economies governed simultaneously by a large number of variables, the somewhat self-contained token economies provide excellent opportunities for detailed study of economic parameters.
Economists are not the only ones to profit by the results of controlled experiments in economics. Token economies are subject to problems which concern the managers of any economic system, including inflation, excessive savings, and black marketing. Data leading to the alleviation of such problems would be of great use to psychologists. Perhaps even more important to the psychologist are the effects of economic variables on the day-today earning and spending of tokens by patients since token exchange is used to increase "appropriate" behaviors of the patients. To this end, Winkler s has shown the importance of the savings balance on earning behavior and the importance of prizes for individual therapy programs. 6 In another article, Winkler (1971) reported the effects of price changes in a good on consumption of that good. He found, as economic theory would predict, an increase in consumption following a price decrease and a decrease in consumption following a price increase for the commodity tea. One of the purposes of the present studies was to demonstrate, for the commodity cigarettes, that a price increase would produce a consumption decrease and a price decrease would produce a consumption increase.
Changes in the Consumption of Other Goods and Income
Price changes for a good may induce behavioral changes other than the increase or decrease of consumption of that good. When the price of a commodity is raised, consumers may begin to buy more of another good, which though less preferred is a less expensive substitute for the commodity with the price increase. Conversely, the consumption of this substitute good may decrease if the price of the preferred good is lowered. This so-called "substitution effect" was tested here by recording the consumption of all commodities on the ward as the price of cigarettes was varied.
Substitution could be used by skilled ward managers as a way to direct patients away from one activity which may not be therapeutic, toward another similar (substituted) activity which is therapeutic. For example, if cigarettes are sold on the ward (Commodity A) and at the hospital canteen (Commodity B), raising the price of ward cigarettes above that of canteen cigarettes could have the effect of increasing cigarette buying at the canteen, thus encouraging patients to spend time outside of the ward and offering opportunities to widen interaction with off-ward people. However, the likelihood of a substitution effect after a price raise may be reduced if the consumer can increase his earnings and thus afford the preferred good at new, higher prices.
In fact, raising the price of a commodity may actually induce consumers to increase their earnings in order to afford the preferred good. It was hypothesized that subjects may indeed increase earnings during price raises and decrease earnings during price decreases. Further, to the extent that earnings are contingent upon the amount of appropriate behavior on the ward, price raises may be quite useful for inducing behavior improvements.
Winkler (see Footnote 6), for example, showed that individual patients would earn more tokens by dramatically increasing the amount of appropriate behavior they engaged in when the token price of a valued commodity was increased.
EXPERIMENT 1
The first experiment to be reported here explored the effect of price changes for cigarettes on the consumption of cigarettes, on the consumption of other goods, and on the earning behavior of the consumer in a token ward.
Hypotheses
1. Price increases for a good should cause a decrease in consumption of that good, an increase in consumption of commodities which are (less preferred) substitutes for that good, and an increase in earning behavior so that the consumer may continue to buy that good at the new, higher price. Obviously, the extent to which consumers can increase their earnings vitiates the effect of price changes on consumption of the good and the substitution of other commodities for that good.
2. Price decreases for a commodity should cause an increase in consumption of that good, a decrease in the consumption of nonpreferred substitute goods, and a decrease in earning behaviors.
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Method
Subjects. Sixteen male patients on a 29-bed token economy ward at the Veterans Administration Hospital in Palo Alto, 'California, constituted the subject pool. All of these men had consistently purchased cigarettes from tlie ward store in the past. The subjects ranged in age from 23 to 56 years; the median age was 44 years. Length of hospitalization ranged from 1.5 to 26 years; median length of hospitalization was 18.S years. Fourteen of the subjects carried the diagnosis of chronic schizophrenia; of these, 4 had been leucotomized. The remaining 2 subjects had received the diagnosis of organic brain syndrome. Three subjects who were smokers were not included in the sample due to their extended absences from the ward (passes for at least three days) during the experimental period.
The token ward. The ward served as a rehabilitation and retaining ward for men whose behavioral repertories had been depleted due to prolonged hos- 7 Economists have always been careful to distinguish between shifts of and movements along a given demand curve. An increase in the market price of cigarettes, ceteris paribus, reduces the quantity of cigarettes demanded. If, however, money income is also allowed to vary, the demand curve will shift in the same direction of the income change if leisure consumption is less valued than cigarettes consumption. Such shifts make the empirical specification of a given demand curve very difficult unless there is a constant instrumental variable present which is readily measurable. Consequently, the normal, analytical ceteris paribus approach was modified in favor of an experimental approach which allowed a labor-leisuire (income) decision to be made by the subjects whenever they faced new relative prices. Whether or not we .remain on the initial demand curve although analytically interesting is not critical here since our concern is to demonstrate a substitution effect in consumption as well as an altered work-leisure decision. pitalization, as well as for younger men who needed the motivating structure provided by the token economy. The subjects routinely received tokens for shaving, dressing neatly, bed-making, tidy lockers, participating in daily walks, and completing on-ward and off-ward jobs. Subjects were able to purchase cigarettes, cash, coffee, and off-ward passes with their tokens.
The standard ward token, a If X 3 4 inch plastic card, was used as the unit of exchange for the present study.
Procedure. The present study was conducted over a three-week period. During Week 1, the price of one pack of cigarettes was three tokens, the standard price for at least one year prior to the beginning of the present study. During Week 2, the price was raised 100% to six tokens per pack. During Week 3, the price was lowered 50% from the previous week's price; that is, the price during Week 3 was again three tokens per pack of cigarettes. For general medical reasons, the ward staff restricted each subject to the purchase of one pack of cigarettes per day.
Cigarettes were also sold at the hospital canteen at 20$ per pack, which was 40$ less than the token price at six tokens, since tokens had an exchange rate of 10$. Subjects were taken to the canteen once a day during the early afternoon.
The subjects were informed of price changes on the morning of the day of the change in a ward meeting. Although all were given the opportunity to ask questions, they generally did not do so.
Ward staff members, who knew an experiment was being conducted but who did not know its purpose collected data on daily earnings and expenditures for every patient. At the time of any token transaction, each staff member recorded the number of tokens he gave to patients, for which kind of behavior the tokens were being given, the number of tokens taken from the patient, and for which commodities the tokens were being taken. Due to shortage of staff on weekends, tokens were not given nor taken, nor were data routinely collected on Saturdays and Sundays.
Results
The results supported the hypotheses that an increase in the price of cigarettes leads to a decrease in consumption of cigarettes and that a decrease in the price of cigarettes leads to an increase in consumption of cigarettes. Table 1 shows the number of packs of cigarettes bought under the various price levels. Wilcoxon matched-pairs signed-ranks tests were used to determine the significance levels of the consumption changes. For the group as a whole, the average number of packs of cigarettes bought by each subject on the ward decreased from 4.25 packs per week at a baseline price of three tokens to 1.81 packs per week at the price of six tokens (T = 4.S, N = 15, p < .01). When the price returned again to three tokens, the average number of packs bought increased to 2.81 packs per week (T= 1.5, N = 9, p< .01).
Cash was a possible substitute for on-ward cigarettes in that cigarettes could be bought at the off-ward canteen with cash. When the price of cigarettes increased from three to six tokens, cash purchases increased (see Table  2 ), but this effect was only marginally significant (T = 30, N = 1S, p = .0&). However, subjects did significantly decrease their purchasing of cash when the price of cigarettes was reduced from six tokens to three tokens (T = 20, N = IS, p = .02). Thus the trend of the data indicate that cash may have acted as a substitute for on-ward cigarettes during increased price levels. However, data taken at the canteen indicated that only one subject increased canteen consumption of cigarettes during the price increase (from zero packs to five packs) and decreased canteen consumption during the ward price decrease (from five packs to zero packs). Subjects could also buy chewing gum and candy at the off-ward canteen, and these items may have acted as substitutes for on-ward cigarettes. However, data were not taken for candy or gum consumption, so the role of these commodities as substitutes is unknown. In sum, although the consumption data for cash might suggest that cash may have been used as a substitute for cigarettes, subjects did not increase the consumption of off-ward cigarettes when the price of on-ward cigarettes was raised.
The two other commodities available to subjects were coffee and off-ward passes. The consumption of coffee did not show significant changes during the course of the experiment (see Table 2 ), which indicates that coffee was not a substitute for cigarettes. Only three off-ward passes were taken during the experimental period (at prices of 1, 7, and 9 tokens). The purchasing of passes did not appear to be related to the price of cigarettes, and significance tests were not attempted with so little data.
It was hypothesized that increasing the price of cigarettes might induce subjects to increase their earnings in order to continue to buy cigarettes at the same rate at the increased price level. However, raising the price of cigarettes did not significantly increase the number of tokens subjects earned. Since cigarette consumption decreased when the price increased, it appears that subjects were more willing to forego their normal cigarette consumption rather than to increase their appropriate behaviors in order to earn more tokens. In contrast, there was an effect of lowering the price of cigarettes such that earnings did decrease as predicted (T = 4.0, N=1S, p < .01; see Table 2 ). This latter result suggests that price increases and decreases in this study may be somehow asymmetrical in their psychological impact on income. For example, subjects may be much more willing to decrease the amount of work they do in response to price decreases than to increase the amount of work they do in response to price increases. If this asymmetrical responsiveness to price changes is typical, then raising prices in order to increase appropriate behaviors may be effective only for certain individuals under very specific circumstances (e.g., when increasing the price of highly desired or necessary commodities). EXPERIMENT 2
Upon inspection of the data for consumption of cigarettes, it was noticed that when the price of cigarettes was returned to baseline during the third week, the consumption of cigarettes did not return to baseline. Indeed, the amount of cigarettes purchased during the third week was significantly lower than the amount purchased during the first week although the price was the same (T = 8.0, N -12, p < .02). Since the price increase from three to six tokens was a 100% increase but the price decrease from six to three tokens was only a 50% decrease, an interesting hypothesis presented itself. Specifically, subjects may have been responding to the proportional price changes, instead of to the absolute price changes as had been implicitly assumed. This hypothesis was suggested by the principle from psychophysics known as the Weber-Fechner law. It has been shown for physical stimuli (Hilgard & Atkinson, 19, 67) as well as for some social stimuli (Stevens, 1966 ) that estimates of magnitude do not increase linearly with actual magnitude but instead increase in an exponential, decelerating way. Thus the greater the objective magnitude, the greater the change in stimulation is needed in order for perception of that change to occur. In terms of price, then, one could hypothesize that given a price level, people will respond to a change in price depending on the initial price and the magnitude of price change. Thus the proportional change in price becomes the determinant of absolute changes in consumption, and if the proportional price increases and decreases are equal, people will respond in equal magnitudes of consumption changes.
If subjects do respond to proportional price changes, there are interesting implications for economists. Economists have typically assumed that consumers perceive changes in prices as relative, not proportional, and, all other things held equal, consumers will respond with the same amount of consumption change given equal interval price changes. Lancaster (1969) for example, in illustrating this point stated:
Suppose that the quantity, on a supply curve, changed from 100 units to HO units when the price changed from 1 to 2. This would be a 10 per cent increase in the quantity for a 100 percent increase in price, giving an elasticity of 0.10. But if now the price fell back from 2 back to 1, and the quantity from 110 to 100, this would be a 9.09 per cent decrease in quantity for a SO per cent decrease in price ... [p. 23].
Lancaster's assumption is that people respond to equal interval price increases and decreases by the same amount of consumption change. Of course, his assumption may be true under conditions of ceteris paribus; however, in the present experiment, income was not held constant. But it is being suggested here that when income is allowed to vary at the will of the consumer, then consumers may respond to proportional price changes rather than absolute price changes. Support for this hypothesis would be interesting, since consumers in the "real world" can choose to increase or decrease their disposable income when faced with price changes (e.g., through amount of savings withdrawals, credit payments, or overtime work). Thus the dual effect of price changes on income and consumption should be of practical interest to economists as well as token economy managers.
Experiment 2, as well as replicating Experiment 1 conceptually, was performed in order to test the hypothesis that price changes when proportionally the same would cause equal amounts of consumption change. That is, it was hypothesized that if the price of a commodity were raised and then lowered by the same proportional amount, subjects' consumption of the commodity during the final price period would not significantly differ from consumption during the initial price period.
Measures of all consumption and earnings during the price changes were also taken. Hypotheses about the effects of price changes on consumption and earnings were the same as in Experiment 1.
Method
Subjects. Seventeen male patients were habitual cigarette consumers on the ward at this tune. Only 11 of these men had been on the ward during the first experiment, but data were collected for all 17 cigarette consumers.
The token ward. In addition to cigarettes, cash, coffee, and passes, subjects in Experiment 2 could also purchase soft drinks and meals (if they were not underweight). Experiment 2 also differed from Experiment 1 in that the subjects were paid at three pay periods rather than immediately after the desired behavior was performed. These pay periods took place in the early morning, early afternoon, and early evening. During the morning pay period, the subjects were paid for shaving, dressing neatly, bedmaking, and locker tidiness. During the afternoon pay period, the subjects were paid for participating in morning walks, assisting with ward clean-up, and for off-ward assignments. During the evening pay period, subjects were paid for assisting the staff in ward clean-up and afternoon off-ward assignments. In Experiment 2, tokens had an exchange rate of 5<#.
Procedure. During the first week, the price of a pack of cigarettes was 6 tokens. During the second week, the price was raised 83.33% to 11 tokens. During the third week, the price was lowered 81.82% from the previous 11 tokens to 2 tokens. As in Experiment 1, the staff members were aware that an experiment was being conducted but were not aware of the hypotheses being tested.
Results
The results of Experiment 2 replicated the findings of Experiment 1 in that an increase in the price of cigarettes produced a decrease in consumption of cigarettes (T = 2.5, N = 14, p < .01) and a decrease in price produced an increase in consumption (T = 2.0, N = 13, p < .01) Table 3 presents the data for consumption of cigarettes.
Further, as predicted, the amount of cigarettes purchased at two tokens during the third week was not significantly different from the amount purchased at the original six-token price. This finding indicates support for the hypothesis that the proportional price change and not the absolute price change is the relevant variable which determines the behavioral response to price changes.
An alternative explanation for the fact that subjects in Experiment 2 consumed the same amout of packs in Periods 1 and 3 could center around a satiation ceiling effect occurring during Period 1. That is, at six tokens per pack during Period 1, subjects may have been consuming all the cigarettes they wanted, so that even if cigarettes were suddenly made a free good, cigarette consumption would not increase. Thus, any price decrease would not be effective in increasing cigarette consumption above the "satiation" level of consumption occurring at the prices of six tokens. Evidence against the notion that subjects' satiation levels occurred at a six-token price comes from staff observations that the demand for cigarettes during this period on the ward was high, in that many subjects routinely attempted to obtain additional cigarettes from staff, ward visitors, or other patients.
On the other hand, the fact that subjects were restricted to one pack of cigarettes per day may have created a ceiling on consumption during Period 3. In other words, subjects' consumption level at two tokens per pack during Period 3 might have been higher if consumption of cigarettes had not been restricted. However, inspection of Table 3   TABLE 3 EXPERIMENT 2: CHANGES IN CONSUMPTION or CIGARETTES (PACKS PER WEEK) Note. Subjects 3, 4, 5, 8, 10, 11, 12, 14, 15, 16 , and 17 participated in both Experiments 1 and 2. a Meals were priced differently according to whether it was breakfast (1 token), lunch (3 tokens), or dinner (2 tokens).
reveals that when the price of cigarettes was two tokens, 24% of the subjects purchased the full ration of five packs during Period 3. Thus, only four subjects may have felt constrained by the rationing. It should also be noted that three of these four subjects had a baseline (first week) consumption of four packs, which suggests that any effects of the five-pack ceiling may have been somewhat attenuated for these three subjects.
Changes in the consumption of other goods followed a pattern similar to the results of Experiment 1 (see Table 4 ). Subjects did not significantly increase consumption of cash when the price of cigarettes increased, but they did significantly decrease their consumption of cash when the price decreased (T -12.5, N -15, p < .01) . Again, only one subject showed a clear substitution effect by buying four packs on the ward and none at the canteen when the price was 6 tokens, five packs at the canteen and none on the ward when the price was 11 tokens, and three packs on the ward (none at the canteen) when the price was 2 tokens.
Neither the consumption of coffee or meals changed significantly while the price of cigarettes was varied. However, the consumption of soft drinks increased steadily from Periods 1-2 (T = 0, TV = 13, p< .01) and from Periods 2-3 (T = 3.5, N = 11, p < .01). It is quite likely that this increase in consumption of soft drinks was due to the fact that the weather was becoming warmer during this early summer period. Off-ward passes were again too infrequent to measure. Changes in income were also similar in pattern to the results of Experiment 1 (Table  4) . Earnings did not change during the price increase but showed a significant drop during the price decrease (T -25, TV =17, p< .02).
Since slightly different subject populations participated in Experiments 1 and 2, it is of interest to analyze the data of only those subjects who were included in both experiments. Table 5 presents the results of Wilcoxon tests for these 11 subjects. This smaller sample follows the same general pattern of results in both experiments as the larger sample. Subjects decreased cigarette consumption during price increases but increased consumption during price decreases. In Experiment 1, consumption of cigarettes during Period 3 was lower than consumption during Period 1. In Experiment 2, consumption of cigarettes during Periods 1 and 3 did not differ. And these subjects did not significantly increase cash consumption or earnings during price increases but did decrease earnings during price decreases.
DISCUSSION
Taken together, Experiments 1 and 2 demonstrate that price changes for a commodity in a token ward can produce consumption changes in accord with economic theory. More important, these two studies suggest that patients may respond differentially to a given price change depending upon the most recent price of the commodity. Specifically, the proportional change in price appears to govern consumption. Thus, ward managers may find that in order to increase the consumption of a high-priced commodity, a small price decrease could be ineffective. But this same small price decrease could be very effective in increasing the consumption of a lowpriced commodity.
Subjects' responsiveness to price changes in these studies may also be of interest to marketing researchers. In a recent review, Monroe (1973) discussed evidence which suggests that buyers' perception of price changes and buyers' estimates of product quality may be logarithmic rather than linear functions of changes in prices. He specifically cited Weber's law as a possible model for consumers' perceptions of pricing and discussed the need for studies relating consumers' perception of and buying responses to price changes.
Although the results of Experiments 1 and 2 indicate the importance of price changes on consumption, the question is still open as to the stability of subjects' response to price changes over time. That is, studies involving short time periods such as three weeks may neglect to demonstrate long-term effects of a price change on market equilibrium and consumption patterns. For example, the average consumption of cigarettes during the first week of Experiment 2 (3.82 packs) was higher than the consumption of cigarettes during the final week of Experiment 1 (2.81 packs). Since Experiments 1 and 2 occurred several months apart, it may be said that the final price decrease during Experiment 1 had the immediate effect of raising consumption a small amount but that over time consumption increased even more as the market reached equilibrium. However, during the period between Experiments 1 and 2, several changes occurred on the ward, such as the addition of new commodities and price changes, which would definitely confound any market equilibrium process. Thus the question of lag in subjects' responses to price changes is difficult to answer.
An intriguing finding in both experiments was that both cash consumption and income decreased when the price of cigarettes decreased. Taking income first, it may be that leisure time was seen as a valuable "commodity" among the subjects. Thus, when the price of cigarettes increased, subjects may have preferred to decrease consumption of cigarettes rather than decrease leisure time. When the price of cigarettes decreased, subjects may then have believed that they could increase leisure time (earn less) while still consuming a satisfactory number of cigarettes at the new, lower price. Cash consumption may have decreased as a result of the income decrease. In other words, subjects may have, in responding to the decrease in cigarette prices, decreased income to the extent that they could not afford to purchase as much cash as before.
Price changing may be a useful tool for ward management and rehabilitative efforts. Theoretically, the price of a commodity includes all information as to the material, social, and individual costs which go into making the commodity available on the market. The price is a concise way of measuring the value of a commodity. For an individual, the price he is willing to pay for a good indicates the value which the good has for him. If the good has a high value to him, he will continue to buy as the prices increase. If the good has low value, he will decrease his buying as prices increase. If buying responses do reflect value, one possible way to discover the reinforcing value of a commodity for each patient is to raise the token price of the reinforcer for the patients (as was done in the present experiments). Those patients who find the reinforcer rewarding should continue to buy it as the price increases; those who do not should not. Research is currently underway to test the predictive utility of buying responses as measures of the reinforcement value a commodity has for an individual.
